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Energy is the important basic resource of human survival and development, and it is an 
important material resource of economic growth, social progress and modern civilization. It is 
also an important strategic material relating to the national economy and national defense 
safety. During “the 11th five-year plan”, by changing the industry structure, closing the excess 
capacity and improving the energy efficiency, the growth of China’s energy consumption is 
slowed down. However, the situation of our country’s energy is still a great problem. The 
quantity of China’s energy consumption has surpassed America by the end of 2010 and China 
has become the No.1 energy consumption country in the world. To meet the demand of energy 
for China’s economic growth, reducing energy consumption and decreasing negative impact 
on the environment, which is an unavoidable issue for China’s economy, become more 
necessary than before. 
Since our country is with a vast territory, the geographic location, economy, society, 
technology, population and culture are different among the provinces and states. The 
traditional time series analysis couldn’t tell the notable difference of the energy consumption 
among areas and the difference is the base of my paper. I use the spatial econometric methods 
to analyze spatial correlation and spatial heterogeneity in the energy consumption among 
different areas, and to find the relationship between energy consumption and economic 
growth, population, energy price, energy efficiency and industry structure on the mechanism 
of the space effect. Then, I put forward the related policies and proposals by the combination 
of the empirical analysis for the energy consumption and problem existing. 
The innovation of this paper is the use of the Spatial Durbin Model to analyze the 
factors that influence the energy consumption and the results is useful for putting forward 
policies and proposals to reduce the quantity of energy consumption.  
















摘 要 ................................................................................................ I 
Abstract .......................................................................................... II 
第一章 绪论 .................................................................................... 1 
1.1 研究背景和意义 ...............................................................................................1 
1.2 研究思路............................................................................................................3 
1.3 研究方法和创新 ...............................................................................................4 
1.4 本文的不足之处 ...............................................................................................4 
第二章 能源消费问题研究综述 ...................................................... 6 
2.1 使用描述性分析方法的能源文献..................................................................6 
2.2 使用时间序列数据分析方法的能源文献 .....................................................7 
2.3 使用面板数据分析方法的能源文献..............................................................9 
2.4 使用空间回归分析的能源文献 ................................................................... 11  
第三章 空间计量经济学的概况 ................................................... 13 
3.1 空间计量经济学的历史 ............................................................................... 13  
3.2 空间回归分析中的基础概念 ....................................................................... 13  
3.2.1 空间效应 ..................................................................................................... 14 
3.2.2 空间权重因子与空间滞后因子 .................................................................... 14 
3.3 空间计量经济学发展的动因 ....................................................................... 16  
3.4 空间计量经济学的研究领域 ....................................................................... 17  
第四章 空间面板数据模型介绍 .................................................... 19 
4.1 面板数据的优势和不足 ............................................................................... 19  
4.1.1 面板数据的优势 .......................................................................................... 19 
4.1.2 面板数据的不足 .......................................................................................... 20 















4.2.1 空间面板数据模型的分类 ........................................................................... 20 
4.2.2 空间面板数据模型的参数估计 .................................................................... 22 
第五章 中国能源消费的现状 ........................................................ 26 
5.1 中国能源消费的总体状况 ........................................................................... 26  
5.1.1 能源消费总量不断增加，增速趋于减缓 .................................................. 26 
5.1.2 化石能源对外依存度逐年上升 ................................................................. 27 
5.1.3 能源结构不合理......................................................................................... 28 
5.1.4 各产业能源消费分析 ................................................................................. 29 
5.2 各省、自治区及直辖市能源消费现状 ...................................................... 30  
5.2.1 各省、自治区及直辖市能源消费量的区域划分....................................... 30 
5.2.2 各省、自治区及直辖市能源效率的区域划分 .......................................... 32 
5.2.3 各区域经济及能源消费特征 ..................................................................... 33 
5.2.4 区域能源消费结构的差异比较 .................................................................... 34 
5.3 “十二五”能源发展的总体目标 ............................................................... 34  
第六章 中国省域能源消费影响因素的空间面板分析 .................. 36 
6.1 变量选择和数据处理.................................................................................... 36  
6.1.1 变量选择 ..................................................................................................... 36 
6.1.2 数据处理 ..................................................................................................... 37 
6.2 模型设定检验 ................................................................................................ 38  
6.2.1 固定效应与随机效应的选择........................................................................ 38 
6.2.2 空间自回归模型（SAR）与空间误差模型（SEM）的选择 ....................... 40 
6.2.3 检验空间 Dubin模型(SDM)是否可以简化为空间自回归模型（SAR） .... 43 
6.3 模型的参数估计结果及分析 .................................................. 47 
6.3.1 模型的参数估计结果................................................................................... 47 
6.3.2 结果分析 ..................................................................................................... 50 
第七章 全文总结及政策建议 ........................................................ 53 
7.1 全文总结......................................................................................................... 53  
7.2 政策建议......................................................................................................... 54  















7.2.2 继续加快产业结构调整............................................................................. 54 
7.2.3 进一步推进能源价格改革 ......................................................................... 55 
7.2.4 控制人口规模，引导人口流动 .................................................................... 55 
7.2.5 提高能源效率，实施差别化的区域发展战略 .............................................. 56 
参 考 文 献 .................................................................................. 57 
















Table of Contents 
Chinese Abstract ................................................................................. I 
English Abstract ................................................................................ II 
Chapter 1 Introduction ...................................................................... 1 
1.1  Research Background .......................................................................................1 
1.2  Research Thoughts  ............................................................................................3 
1.3  Methodology and Innovations  .........................................................................4 
1.4  Shortage  ..............................................................................................................4 
Chapter 2 Review of Energy Consumption Research ........................ 6 
2.1  Descriptive Analyse Method ............................................................................6 
2.2  Time Series Analyse Method ...........................................................................7 
2.3  Panel Data Analyse Method ............................................................................9 
2.4  Spatial Regression Analyse Method ............................................................ 11 
Chapter 3 Summary of Spatial Econometrics ................................ 13 
3.1  History of Spatial Econometrics .................................................................. 13 
3.2  Basic Concept in Spatial Regressions ......................................................... 13 
3.2.1 Spatial Effects ..............................................................................................14 
3.2.2 Spatial Weight Matrix and Spatial Lagged Operator ...................................14 
3.3  Evolutive Motivation of Spatial Econometrics ........................................ 16 
3.4  Research Areas of Spatial Econometrics .................................................... 17 
Chapter 4 Summary of Spatial Panel Data Models.......................... 19 
4.1  The Advantages and Disadvantages of Panel Data  .................................. 19 
4.1.1 Advantages ...................................................................................................19 
4.1.2 Disadvantages...............................................................................................20 
4.2  Spatial Panel Data Models  ............................................................................ 21 















4.2.2 Estimation of Parameters .............................................................................22 
Chapter 5 Situation of Energy Consumption in China .................... 26 
5.1  Overall Situation of Energy Consumption in China  ................................ 26 
5.1.1 Quantity Increasing and Growth Slowed Down.......................................26 
5.1.2 Foreigh Dependency of Fossil Fuel Increasing ........................................27 
5.1.3 Unreasonal Energy Structure .....................................................................28 
5.1.4 Energy Consumption Analysis in Each Industry .....................................29 
5.2  Energy Consumption in Defferent Areas ................................................... 30 
5.2.1 Classification by Energy Consumption ....................................................30 
5.2.2 Classification by Energy Efficiency .........................................................32 
5.2.3 Character of Energy Consumption in Each Classification  ......................33 
5.2.4 Comparison of Energy Structure in Each Classification..............................34 
5.3  Goal of Energy Consumption Development in the 12th Five-year Plan 34 
Chapter 6 Empirical Study on the Energy Consumption ................ 36 
6.1  Variable Se lection and Data Explanation .................................................. 36 
6.1.1 Varialble Selection .......................................................................................36 
6.1.2 Data Explanation ..........................................................................................37 
6.2  Specification Tests .......................................................................................... 38 
6.2.1 Test of Fixed Effect and Random Effect......................................................38 
6.2.2 Test of SAR and SEM ..................................................................................40 
6.2.3 Test of SDM and SAR,SEM ........................................................................43 
6.3 Estimation of Parameters and Analysis of results ............................... 47 
6.3.1 Results of Estimation ....................................................................................... 47 
6.3.2 Results Analysis .............................................................................................. 50 
Chaper 7 Summary and Policy Recommendations .......................... 53 
7.1  Summary .......................................................................................................... 53 
7.2  Policy Recommendations  .............................................................................. 54 
7.2.1 Develop A Circular Economy ......................................................................54 















7.2.3 Promote the Energy Price Reform ............................................................55 
7.2.4 Control the Quantity of Population ..............................................................55 
7.2.5 Promote Energy Efficiency ..........................................................................56 
References ........................................................................................ 57 




























造成国际油价飙涨，再次使西方国家遭受打击，以美国为例，其 GDP 增长率由 1978 年












油供给，占中国进口石油数量的 80%以上。2009 年 6月，伊朗成为中国原油进出口的首
位供应国，单日平均对华出口量达 73 万桶。2010 年，中国从伊朗进口的原油价值高达
293 亿美元，比 2009 年增加了 40%。2011 年上半年，中国从伊朗进口的原油同比增加
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